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a certain fraction is, and from what kind of petroleum the 
distillates are derived. 

An excess of tetrachloride has no action upon the hydro- 
carbons of the petroleum, once the impurities have been 
eliminated. The end of the reaction is easily seen by the 
characteristic fuming of the tin tetrachloride when the 
latter has been added in excess. That the chloride has no 
action on the saturated hydrocarbons is evident chiefly 
from the fact that it gives no precipitate with the purified 
petroleum products. White paraffin wax and white vaseline 
remain absolutely unaffected when treated with the chloride, 
while the yellow vaseline gives a slight reaction, indicating 
incomplete refining or oxygenation of the original pure prod- 
uct. A few drops of tin tetrachloride added to a sample 
of petroleum product will show instantly whether the sample 
is a crude product or refined, and, if refined, how far the re- 
fining has been carried. 

NATURE OF ACTION OF TETRACHLORIDE 

The action of tin tetrachloride upon the impurities of 
petroleum is chiefly chemical, although some physical phe- 
nomena seem also to be involved in the process of precipitation. 
It forms compounds with various impurities of the petroleum 
without itself undergoing decomposition. This is shown by 
the fact that when concentrated sulfuric acid is added to 
the precipitates, the anhydrous tetrachloride is liberated, 
as shown by the characteristic fuming, and by testing the 
regenerated liquid with a sample of crude distillate. When 
burned, the compounds leave an ash containing stannic 
oxide, although on careful burning the tin appears in the 
metallic state as a gray spongy mass. 

The tetrachloride also polymerizes the oxygenated bi- 
tuminous bodies of petroleum. This is seen from the fact 
that a very small quantity of SnC14 is necessary in order to 
produce a bulky precipitate from a heavy crude distillate 
and also from the action of the chloride directly upon tars, 
which are converted into solid asphaltum or pitch-like 
products. Pine tar, for instance, is converted into a solid, 
lustrous, pitch-like body on treatment with 10 or 15 per 
cent of SnCL. The reaction is very vigorous and is accom- 
panied with liberation of much heat. 

Felix C. Thielel mentions the action of tin tetrachloride 
briefly in connection with the terpinenes, Cla&e, and poly- 
terpinenes, (CIOHlB)+, found in petroleum. While it is true 
that certain hydrocarbons classed as terpinenes do combine 
with tin tetrachloride, the action of this reagent on crude 
petroleum products cannot be explained on the assumption 
that it is solely chemical in nature. To be sure, chemical 
compounds are formed when petroleum impurities come in 
contact with SnC14, and polymerization also takes place, 
but it seems that some physical factors must enter into the pro- 
cess of precipitation of bulky, tenacious, or plastic bituminous 
bodies from the crude petroleum or its heavier .distillates. 
The fact that such small quantities ol tetrachloride are re- 
quired to bring down bulky precipitates from the heavier 
distillates, combined with the fact that although in adding the 
reagent to a heavy sample all particles of reagent and oil 
are not brought into close contact a t  once, the precipitation 
is almost instantaneous, indicates that the process is physical 
as well as chemical. It appears that, once the tetrachloride 
has brought down part of the impurities, the rest will follow 
as a result of disturbed equilibrium. 

The tetrachloride seems to react primarily with the oxy- 
genated bituminous bodies, sulfur compounds, unsaturated 
organic acids, and terpinenes, found in petroleum. Ter- 
pinenes, especially, enter into a violent reaction, forming 
yellow or brown precipitates. Thus, spirit of turpentine 
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reacts with stannic chloride with almost explosive violence, 
with the liberation of much heat, and the formation of a brown 
precipitate, consisting of loose particles which can be sepa- 
rated by filtration from the unaffected portion. Incidentally, 
this reaction shows that turpentine contains hydrocarbons, 
some of which are reactive and some not reactive with 
stannic chloride. The unsaturated organic acids, such as 
are found in drying oils, are also attacked with great violence. 
Linseed oil, for example, is bodily converted into a brown, 
viscous product when treated with tin tetrachloride. The 
tetrachloride, however, does not eliminate all the so-called 
naphthenic acids found in petroleum. Thus, a sample of 
kerosene distillate which had been treated with SnC14, 
filtered, and washed with distilled water, showed 0.10 per 
cent acidity in terms of SOs, while a sample of lubricating 
distillate, also treated with the chloride, filtered, washed, 
etc., gave an acidity of 0.20 per cent. It is interesting to 
note here that while tin tetrachloride destroys practically 
all the unpleasant odors from the crude petroleum products, 
it  does not eliminate the last traces of “raw” odor, and only 
after washing with an alkali solution does the odor become 
“sweet.” This is explained by the fact that SnC14 does not 
completely remove the naphthenic acids, to which the odor 
is due. 

SU~CIMARY 
1-Tin tetrachloride precipitates the tarry, resinous, 

oxygenated bituminous bodies, and also sulfur-containing 
compounds from crude petroleum and its crude distillates, 
by forming compounds with them, and also by polymerizing 
action upon them. 

2-Tin tetrachloride has no effect on the saturated hydro- 
carbons of petroleum. It combines violently with unsatu- 
rated organic acids and hydrocarbons of the terpinene series 
with liberation of heat, and also polymerizes the tars. 

3-The tin tetrachloride reaction affords a means for quali- 
tative and quantitative tests for petroleum products. 

4-Tin tetrachloride performs all the functions of sulfuric 
acid in the process of refining oils, and in addition it eliminates 
the sulfur compounds, thus serving as a reagent for the puri- 
fication of all kinds of petroleum products. 

The Societ.6 de Chimie Industrielle 
The Annual Meeting of the French SociCtC de Chimie Indus- 

trielle to be held a t  the Conservatoire National des Arts et 
MCtiers, October 9 to 12, 1921, will bring together its home and 
foreign members. 

The meeting will constitute a true congress of industrial 
chemistry, embracing thirty-four technical sections, as follows : 
analytical chemistry; factory equipment; laboratory equipment; 
gas and coke-oven industries; hydrocarbons and petroleum; dis- 
tillation of wood and its derivatives; refrigerating industries; 
water; metallurgy and electrometallurgy ; precious metals ; 
electrochemistry ; lime, cement and building materials ; glass, 
ceramics, and enamels; rare earths and radioactive substances; 
dyes; pharmaceuticals; photographic products; powders and ex- 
plosives ; essences, natural and synthetic perfumes ; resins, pig- 
ments, lacs, varnishes, and waxes; rubber and rubber substi- 
tutes; fats, soaps, candles, and glycerol; cellulose and paper; 
plastic materials, and artificial textiles; bleaching, dyeing, print- 
ing and sizing; dyeing and tanning extracts; tannery industries; 
fermentation, wine, cider, brewery and distillery industries; 
sugar; starch and glucose industries; dairy industries; food ma- 
terials; agricultural chemistry, soils, fertilizers. 

In connection with this meeting, the society has arranged a 
cheniical exposition, under the patronage of the Minister of 
Commerce. This Exposition, which is to  be held a t  the Con- 
servatoire National des Arts et Metiers, October 7 to 16, 1921, 
will consist of two sections: laboratory equipment and factory 
control, and dyes. Already a majority of French manufacturers 
have enrolled as exhibitors. The novelty and diversity of 
apparatus and products which are to be exhibited cannot fail 
to attract a large number o€ visitors interested in the develop- 
ment of the different branches of chemistry. 


